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PHYSICAL EXPLORATION .FOR TJRA:NJJJH DURING 1951 IN 

THE SILVER REEF DISTRICTj 

WASHINGTON COUNTY 9 UTAH 

ABSTRACT 

.. l 

During. l951 a joirrt. exploration program of the most pr02Jdsing 

~aniferous ar~s in the Silver Reef district we,~ made by the lfo · So 

Geol~gieal SUI'Tey and the llo So A·tomie Energy Comm.issiono A 'tL So Bureau 

of Mines drill . er~w9 on con:tra~t to the A:tomi@ Energy Oommissiotlp . did. 

2 9 450 :Beet of diamond drilling under the geological supervision of the 

U. SQ. <!eologi~ Smvey o The PllrPOSe of' the drilling 'Wils to delln•te 

broadly the favorable _ground for @<Oi'mD.er~C;ial development of the uranium 

de~ositso Ten drill holes were located around Pumpkin Point9 which is the 

~ortheastern end of Buckeye Baef v to probe for e.xtensions of . small ore 

sboets.~;n.ed. on the Point in fine-.grained sandstone$ of the~ Chinle 

formatiom., Three additioul holes were located around Teeum.seh Rill to 
,•0 

pro 'be for . exteBsions of the small show:lngs ot vaJd:tJtn<=bearing rocks of 

Buckeye Reef' o 

Only one trace o* ur.anium mineral was dete@ted in the 13 drill holes 

by leggiltg of 'drill cores.~ _gamma= ray logging of the . holes9 aDd analysis 

of :mamy core splits from !fW :fa.vorable1
' lithology o Extensive traversing . 

·With Geiger eO'i.Ultere thro'ttghout the dis~rict a:md detailed geologic 

ma.ppimg of' areas en Bucke;re Reef and on East Re-ef indieate that the cllances 

. of discovering sigrdfiean:t uranium deposits in the Silver Reef district are 

very poor f) ,because ofg h:ighly va.ria'bl~ lithology~ elosely faulted structure9 



and obliteration of t he shallow uranium=bearing lemses by silver m§n:ing., 
-- - - .. 

Most of t he available ore· in the district •s in the Pumpkin Point area 

and has been mined during 1950 te 195.3o :N'o ore reserves eo be computed 

for the dist ri@t before further development work~ - The mo~t . favorable 

remaining area in t he d:istriet is now being ·~+o:t>ed by the operators 

w.i;th ·A,.tonnc Energy Co.mmission supervisiono 

The Silver Reef mbrl.ngdistrict_ (:f'igo 1) former1y bown as· t4e 

HarrlsbtJ.l:eg district 9 is n:ear Leeds-g about 17 miles north of Sto George, 

in Washington Countyv Utah., The district includes part of 'fo U Sot> Ro 

13 and 14 W" (Salt Lake base and _prineij)ti meridia:n) 1 it is easily · 

accessible by 'tmSu;rfaced roads from Leeds 9 whieh is on Uo So Highway 91., 

The nearest purchasing depot for urni'Wll ore is ·at Marysvale~ .•bout _163 

miles by r oad frenn Leedso 

-The -~tnn deposi't1s that were investigated are near abandoned 

silver mines and prospects in sandstones of the Chinle fonnation of late 

Triassi~ age .. As show by" Butler, et al, (1920) 9 Ball (1920) 9 Ibbbin (1939) 9 

and Proe~or (1949~ 1950) 9 the Silver Reef district is on the nose of the 

:northward-pl1mging Vi rgin anti~lineo The anticline has been breached by . 

'f a:ult ing and erosion~ -weathering has developed hogbaeks 9 k:ncrw.o. locally as 

reefs 9 of Shi:rulrtr.mp conglomerate and sandstone members in the Chinle 

formation9 both of late Triassic age. The Buckeye and Wldte Reefs on the 

west limb of t he Virgin an.ticlineg a~: ( Ea.St ;Reef~ on th~ . east limb of the 

antielin.e9 are prominent features of the distri~·to 
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D~secwery of silver ore in 1873 resul·ted in the .formation of the 

Harrisburg mining district in June 1874o The name Silver Reef wa;r soon 

appli_ed_ to the new districto Among the Pa.rrusi·~ Indians there grew within 

a few years a milling camp of 1~500 men.9 who so'Oght the 'We8.lth so near the 

s~faee and brcmght a new word into ·the languag• ~ . rs ehlorider ~:;~~ ·· '$pyer 
,, {l. l .•. ·!';. 

:····· 
chloride •s folmd as an ore ID.if.leral in sa:ndstones_ for :th, .fil'st;_ \,~e at 

Silver Reef o 

About "tt)200p000 OU'ti~es of silver9 vaiued at about $7 9S00p000~ '· m-e 

produced fre the Silver Reef district 'btdcween _1875 and 1909~ The ore - ._._ 
~ 

mine~~ .. -ns cerargyrite (silver ehloride9 fihorn -ell'!er") that impregnated 

.. ~ salldst<m.e beds or fireef'tt~ 6 · In 1881 the presence «lf urani:mn minerals · h 
. . 

·the. sUver workings was· ·~t reeordedo Geologie attention was soon . 
f ... . -

directed to the district because of the ~1 mi:neralogy of the silver ~-.' . 

. Previov ~ J .• 

PreviO'tlS geologie reports .on · the ·Silver Reef area · inelude two reports 

mad.e durbtg silver mining operations (Rothvell&~ 1880 and &>lker~ 18Si), u. 

aeeOU'tlt by' Butler and Heikes _(Butler$ et . ~ 1920)p -an lllllpllbl:ished eompaJV' 
. . - ' j . . 

report .01:. C~e {1920) v an uttpUblished geologic map· and report by Sidney 

-Ball. (1920)p od a district study ·'by Preetor'-_(191$)., The early reports9 by 

RothweU aad Rolker9 give d~iled information on the silver ore <Geetl:rrenees 

:n.o longer avai:f\~le for o'bservationo Butlerp et·\al~ (1,2'a) d•seribed the 

geologic oeeurre:rree of the ore9 the total production and the history . of the 

no~- ghost distrieto Crane (1920) made a c~·- report 011 ore reserves. in 

the district and""· speculated on origin or the metal ores~ Ball (1920) 

. , .... 

.. 



served as a consulting economic geologist for the compa~ holding most 

of the properties in the ghost district~ and made the f'~rst ma.p showing 

the topography9 stratigraphy~ and most of the mine workings of the distric~o 

Proctor in hJ's dissertation (1949) made a detailed study of the sedi-

mentary rocks) his geologie map of the district~ prepared -vith the use of 
- - -

aerial photographs~ indicated for -the first ·time that the multiple nreefs" 
1 

of the district are probably one iireefn with repeated outcrops due to 

thrust ta:uitingo A complete bibliography of previous eontribu~ory 

articles is· given by Proctor (194'9, . Po 16~167} o 
.... 

More -recently unpublished reconnaissance ~eports have been made on 

urani~ potentialities of the district :for three government agencies 

(Smith~ 1946; Tovle and Anderson~ 19501 Stugard9 195~; llyan:t 9 Stugard~ 

ad Kaiser~ 1950; Everhart~ _l950)o Recommendations :fer physical 

exploration ·of the _ district for tiralrl:um were- presented after further 

sampling of untni'UDl ore showings (Stugard~ 1951) by the Geological Surveyo 

!Jgpose ·of; explora.tion 

.A Joint exploration program by the Uo So Geo:togieal Survey and 
- •:: 

- -- . . . . - . ' ' . . . . . . . r,' . . - - . . 
the Division of Raw :Materials of the Atomi.e hergy 'Commission was 

~commetaeed· im May 1951 to delineate broadly the favorable ground for 

eomme:rcial development of the uranium deposits that haC\ been studied 

, b~efiy in earlier reeon:naissamee_ (St~ard~ 195l)o Geologic ma.pphg and 
\ 

the loea.tion and logging of drill holes was done by. the Uo So Geological 

Survey' diamond _ drilling was ear.ried out by a U. So Bureau of Mines drill 

crew on behalf of the Atomic Energy Commission~ Field work in the area 

was completed in Deeamber 195lo This report summarizes result&. of t4e 
·., .. . 

diamond drillingo 
' . .t: . .. 
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The co8peration of Messrso C@ C. Towle and To Po Anderson of the 

Atomic Energy Commission is gratefully acknowledgedw as is that of all 

Bureau- of Mines personnel involvedo Mro Ro Wo Bron of Western Gold 

Mines IDeo~ has kindly permitted use of private reports on the distrieto 

Most samples were prepared and analyzed in the Demver Trace Elements 

laboratories of the Geological Su.rvey.J several minerals . were identified 

in the washington Trace Elements laboratories of the Ge~logical Sarveyo 

Methods of e;mlora:tion_, · 

Four claims were investigated by sinking 13 dia:m.ond drill holes 

(figo 2) to an average depth of 189 feet (figso 3 to ?)v · the shallowest 

hole being 109 feet 9 ·the deepest 329 feeto Core samples were split and 

a:malyzed (1) wherever uran.l:um minerals were noted~ (2) from zones that 

yielded abnormal radioactivity in the hole or in ·the eorev and (3) from 

zones lithologically simi;lS.r to other beds : i~ . the district that contain 

uranium9 _ vanadium9 silver9 or eoppero 

G$.mma...,ray logs .. 'Were made of holes SH=l through S&o6~ and SlbC) through 

SR,.,13p . J.{oles SR=7 and SRz,S were blocked by caved material before the 

logging apparatus arrived at the siteo Scanrdng of all cores with a 

Geiger-Mueller counter provided an almost complete cheek of the g.amma~ray 

data on the holes inasmuch as the overall eore recovery in bedrock was 

90a6 percent (table l)o 

Figure 2 sho'Ws the locations of diamond drill holes SR-,1 ·through 

SR-1.3. In each completed hole a standpipe was set in ~:q:oneretep to mark 

the location for future refereneeo 
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Tab1e . lo==Core=rec~f):cy in drilling pr(,gra.m 
a.t Silver Reef districts Utahs 195lo -

Hole ·; Depth of hole 
(feet) -

SR=l: · 263o45 

. .S~~2 13 5 e20 

S~J 12Jo60 

SR~4 109~5 

S~5 139.o'f 

SR=6 12lo2 

. SR=7 164.,2 

SR=B 197o05. 

SR=9 203~35 

SR=lO 128.,5 

SR=ll 2:37"'S 

D,fj\th to ·bedroek 
(feet) 

24oJ 

3.,9 

16c.O . 

21~/l 

37o5 

79o.75 

47~2 · 

. 59o8 

37o5 

34<>0 

4Jo0 

22o0 

CC?re reqqv:~·i:?-n bedr~ck 
- (Rercent) 

81.9 

9664 

97o0 

:96ol 

96~6 

99(t8. 

79~ 

94~·1:; 

96o5 

9lol 

A-:verage bedrock core recov:~ for _l3 h~li~p 2;454o79 feet"~ or drilling 
(2010.,14 feet .or bedrock) -~ .90&6 per~:~ilt., _ · 



1.3 

The first 10 drill holes around Pttmpkim Point (fig·~ .; ~}-:<w-ere located 

~o probe, for extem.sions of known ore shoots' ··,·-the three::._ holes around 

Tecumseh Hill were planned to prospect for @onti.mutions of Buckeye Reef' 9 

on which showings of uranium minerals occur til the vie~ty of old silver 
l 

' . 
vorkings. No holes were drilled on White Reef or East Reef o 

PROPERTIES INVESTIGATED) 

.All the ,iSllver and uranium ore produced :t'.rom the Silver Reef distriet9 

_pa-s-. come from sandstone beds 9 or iRreerswg 9 chiefly White Reef 9 Buckeye 

·B~·ef9 ;-and East Reef (Proetor9 1949' Stugard9 195l)o The 1951 exploratio.n 
- - I_ 

-was lt!!rgely direetecf'at the exploration Qf the :northern ~nd. of Buckeye 
. '.~ .\ 

Re:et fin the viei:nity -of Pumpkin Point (riga 2) 9. the only area in the 

district ~ere ~Bing has 'been do!le for uranittm rather tha.:n silver o Three 

diamold. drill holes were Pu.t dow on other parts of Buckeye Reef in the -

TeC'Olll8eh Hill areao- Exploration in the rest of the district consisted -of 

a radioactivity · reeon:naissanee of "White Reef a:n.d- geologie mapping of areas_ 

-of bow uranum. oeeurremees on Ea~t Reef o 

,... . .:_ t 
·· BUckeye Reef 

The curved line of Buckeye Reef is generally outli:aed by patented 

claims showa ill figure 2 9 1'18lllely the -(:alif'or:rd.a~ ,Savaget> Kinner9 Stom 

Kb.g9 Teeumseh9 Silver Fla·t9 1Coolidge9 Silve:rmanp Chloride Chief9 aDd 

. '-Silver Point elaimso Vate~ in irrigation di\ches ' flows wi thi:n several 

hundred feet of most of ~eke,ye Reefo 



Location and owership 

··The Chloride Chief9 Silver Point 9 Silver, Fiat9-: -a:adJ~a.nhatton ela~ 

were explorecf in 195lo These patented elaims were controlled by" 1lr o Alex 

Colbath or Sto George9 Utahv util his cieath in i9;2·9 . alt.nough it,,.:~·' · .... 

'U.llderstood that sale of the pr0perties was in progre$S at that t:tm4!(to 
'> ' . . . 

Geology 

. The lithology of the Pumpkin __ .Point ~rea .is represented· i• f'igolwes .. 

3 ·thrCto.gh 6~ and the.,geology in figure 8o Pumpkin_ Point is b~'tllnded on 
the south -by ~a. ,~: norinal fault marked by..;-~ . .taW. t~line searpo The area is 

. ._ '· <·:· ~- .. :· ~:. -~ - :. - ' 

Ullderlah by a .northerly dipping sequen~e of very f~e-grained sandstones$) . 

sntertones9 and le:nses of clay-pebble · conglomerate and u.rre:Qnsolid&ited 

clays' north of the area. these rocks are eovere_d by allwiumo Th.e clayey 

materials--eo:rrtal.n -casts and scanty carbonize~ .femaims <lf plants of i · 

Triassic ageo (}Qterops of the sandstone show prominent cress beddingo 

··)ips are variableo 

Thin sections from. drill eores ·show that tlie sandstones are almost 

entirely composed of quartz with interstitial ca.leite-o The qu.rtz. grains 

1\0rm.&!ly ra'nge from Oa06 mm to Ool6 mm. acrosso Extreme grain size rang~s 

.. noted ·are Oo04 to Oo32 mmo Very minor quantities of claysp organic 

materiaJ9 . microeline~ plagioclase9 museovi t ·e9 tour.maline~9 zireon9 magnetit-e9 

h~ti:e.~ _ ~;, leucoxene were noted in thin sections., C~re from the loW$r 
. / . ~ ~ .. · -.: . - ~~~. -

·part .of>'d-nll -·'hole SR-11 displays gypsum yeinso Slides of the tha 

· ,-limestone and . chert beds from 227-foot depth . in SR,.:;ll show both of' these '. 

rocks-~' to ~:~~~~ mi eroerys·talline replacements of ·the ·original sal'ldsto~ ~· 

' . 



' ·. ~--:· 

The Tecumseh Hill extension o£ Bueke:re Reef is l;>o1mcied on the east 

· by • _fa:Qlt (Proetor9 1948)o ;Prior to diamond drilling9_ it_ was assumed. -
·~ ·- ~ .. . ' 

that the total displacement on the fault was only several feet 9 the 

displacement observed in an abandoned shaft on the: .Silver nat claimo 
-. - . ., . ::"'~-;~l~;:;-;::'::1~-~~- ,. . -

However 9 drill hole SR-11 was bottomed at 2.37o~~5~f~~t~~thout cutting the 
. . . . -· . . . .. -~ . . , 

. . . 

reef-forming sandstone at the anticipated shall.Ov .depth~ At. 2261}8 feet 9 . --- ·- .... . 

This layer ean be used as an horizon mark~7._;as it. crops out at approxima.tely 

100 'feet above the sandstone 800 feet to the south 'of. SLllo TW•~ip of 

the horizon marker9 mea~~~d _ at-. the ~e9 :1&-'1lb0ut ~ f60-No :.$t ~ -is 

probabl~ that on the east side of the fault in. ques~ion9 ·the horizon 

marker dips evenly about 16° from its outer.p ·l1orthwai-d·past SR-ll9 where 
. -'"~ . ~. . . 

. , ., 

the horizon marker is 227 feet downo en the ;,.\Tes~:, ~iae., of the fault~ the 

dip is eastward a:nd the sandstone beds are a t,op~graphfe high (Tecumseh 
J . . 

This iDdiea.tes that the dropped block east of the fa'Ult along the 

base of Teeuniseh llill bas undergone a seissors-lik~_ moveme:n.tp with the 

hi:ngeline at the south end.9 and that the reef~formi:mg sandstone is 330 feet 

below the sur face at SR-llo Further :northp near the end of Tecumseh Hill9 

the reef-forming sandstone is probabl-y over 500 feet below the surfaceo 
. '· .. 

The fault observed in the abandoned shaft on the Sil v:er Flat claim ea.n only 

be a. minor plane of movement in. the mai:a raul t . zone()· ' .. '. 
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Ore deposits 

Ca~no~it~~ ·E2(lJ02)2(V04)2o3~0.9 is the o:nly ural'lium mineral that has 

been iden·tified from the Pmrrpkin Point a.reao Uranium may be present~ 

however9 in volborthitev Gu.3(v~4)2o3~69 and in ·the small quantities of 

unidentified black vanadium compounds w.hieh discolor ~he uranium-bearing 

sandstones. The carnotite and the more abUndant volborthite (?) occur 

(1) as eoa_tings on plant fossils lying along bedding .planes 9 (2) -as local 

disseminations 9 and (3) as coatings on nea.r=Surfaee ~rt:t~turesc. 

l:Jra.Jdum-bearing rock is usually ·of a. darker gray hu& than the barren 

sa:ndstoneo The color d_~rferene~ :may be due' to ·un1~-.ti~ied vanadium 

minerals. 
-. ·; 

The ratio of V;z.05 - t~;·; tJ398 content of thef ore p:r;:odueed is 6o4 

A'ba.ndo;m.ed silver mines and prospee1i.8'9 ''inaey caved or backfilled$) a.re 
numerous in the Teclmseh Hill ar~- of Buckeye Reef -- (fig0 2)'; ·the: ·J~~clc:!of 

I 

.. inf'orm.atiori as to the _positi?,n.xand extent or the und_·. erground wrkinge-·maQ._. !._,_ 
. ;p • . 

. ~ -
diamond drilling in that area unfea,ible~ In the ~ldii Point area of 

' ' •• ~ , l. .... -~~ - • 

Buckeye Reef (figo 8) there ,are tnree a'bandoned;::~silrer prospects~ the 
··<lj 

feet north of the Doyle Shafto 
; 1. ·, , 

The western of:., the tft shallow shafts is ,.. 

now part of the No o 5 1Jrani·u:m mineo The only water encountered in amy 

workil)g~f·':h the Buckeye Reef is a .. few feet i:n the lowest winze_ of tbe 

: . -:..· -

\ ' 



17 

Production record 

~~ 8 shows the extent of ~~m~~ _mine !o~~~s to September -· 1951; 

the ~rkings on Pumpkin Point are the only workings in the entire district 

made for uralliumo The production of uraitium am vanadium has come entirely 
\ • - -- • r - - ·• 

from Noo 4 mine (figo S)~f~o 1 lrln~? . Noo 5 mi~e9 ~d> sine_e_ 1951 from 

Western Gold Min_es workings not sh?wno Ea~h recorded shipment represented 

ore ,.from two or more pits 9 exeept for the f'irst shipm.en:t. in April 19569 
. ;.... . - . ., 

which came entirely from Noo 4 mine after veri carefUl hand sortingo -

T~tal production of uranium ore from the Silver Reef district has been a 

few hundred tonso 

There is no record of any silver production .from the Pumpkin Point 

area$) includillg th~ Doyle sha:rto The llrani'UD'}->va:na.dium production fr,om 

'Pumpkin Point -was by a former ·1esse~~ FranlcVillis of Leeds 9 Utah~ ',by . 

successive sub-lessees-... Frank Lo Morgan of Spring'Ville9 Utah9 and:·\•· ·· · 
- - -· 

Florencita Mifting Company of Sal:t Lake City9 utah9 and sine e 1951 by. 

.. 

The TeetllnSeh Hill area supplied better th~n. one half of the · kn?W 

7!'~00~000 cnmees of silver produced between 18_7S. and 1909j there has 

been :na (-,pr~duetion sinQe 1909o 

1951 government e~lorati.on program 

Colluvium was bulldozed off bedrock in 9 areas on ... Fumpki:n Point9 in 

an effort to find additional exposures of uranium minerals such as led to · · 

the 5 workings put dow. by the operatorso No abnormal radioactivity and 

Jlo uranium minerals were exposed by the bulldozing~ 

.j!; - '\'l 4%' 
':.' · 
j • 



_,_. ... 

... .;~. ' 

. ~ . . . 

Diamond drl1l holes. S&r.lp ~ =59 ~69 -am -=7 ~e put. ~o:tia ;·iri ·· :. · · · 
. ·- -- - . - - - " - -· . . - . ..... . . - ~ -- - - .. . . . ' .... ~-.-.. - -· __ _.. -~ - - .... .. ;- .. <-- .. . 

. : .. ... 

.a.e.leet:ea. spots to s•reb for ~~ntinnations ·of the .ur&.:ftia ore .l.eS 
. . .• "' 11-~ -- .... :_. 7'· ~ · . . . . . . - - .··· . . . . ' 

r~~ ·d~bg . operation ?_f.~,,. : ?_~~~~~ lesseeso Drlll hol.esS~~D-::=>.3 9 
' . 

8.Dd ·aglO were loea~.ted to probe ·for .. possible extensioe .ofc tha .·ore .· bod~~- -- .. \ 
- ~ . . . . .... - . ·-- . -

. . . . ~ 

milled by the operato:s ~n No~ 1 ~n~o .. . ~l .holes s~ -~-: ___ i&d9. .. wre' Stmk· 

_·,to seareh (f>r possible down;..dip or down-plunge exte,~sio~- -~£ ~ .. sm'llv lo,;· . 
. . ' ... - -- - . . .... . . •': .. - . .-·· .... ·· -~ '. .- .. :....... 

.grade ~ll.q!fng of ttranium . ~:nerals · ~ t~~ sout~west end . of the Doyle S~-

. _--workir.lgs (figo 9) o Drill hole S&:,ll was put down to explore the sandston~~;:~, _: · 
--..; _, , 

; :~ 

that forms Teeumseh H:lll and vas located appro:xima:tely 200 feet east of the 

. area of a'balsdoned ·silver mines and pro~eetso 

Arlalyse8 of all core=splits show on the logs are given in table 2o 

No visible uraldum. minerals were fc~>'und in any hole e~ept S&:.49 where 

carnotite vas observed on plant fossils and in sandstone from 42o95 to 43o30 

Diamond drill holes S~l through S&:,6 were ~he©ked with Geological 

Survey gamma-ray .logging apparatus o The results in Bll counts pel" -~ute" 

( ·CcPoDl.o} are entered directly on ·the eore logs (figso 3 through 6) 

wsrever readings ~eater than normal __ ~aekground were deteete~o l~ gf)neral9 

~00 to 200 ~ipomo ie normal baekgroundj less than 500 eo:Pomo is..c.not 
; 

eigai.f'ieant; 500 to 1 9 000 eopomo represents »weak ininera.lizatio:o.~,:; :-· 19000 
- . 

to lOpOOO CoPolno represents "etrong"'mineralizatio•~ 9 ·am more than 1U; QOO 
- '~ 

co-pom~ would represent livery strong mine~izationi1 9 -h .tdiamond dlaill:" holetf· 

· S&.:.08 S&.:.S9 SR=99 ud SR.alO~ a h~pe'iated gamtna-ray probe showed no 
' ;." . . - . . - . . . . . 

abnormal radioactbi.ty to:~; feet trom S'tldaceo Corresponqi~ drill cores 

. shoved -BO abmor.rnl!l1 radioactivityo 

. t 



TABLE 2 .-ANALYSES OF DRILL CORES THROUGH 13, SILVER REEF DISTRICT, WASHINGTON COUNTY, UTAH. 

Field 
number 

FS 1-51 

FS 2-51 

FS 3-51 

FS 4-51 

FS 5-51 

FS 6-51 

FS 7-51 

FS 8-51 

FS 9-51 

FS 10-51 

FS ll-51 

FS 18-51 

FS 19-51 

FS 20-51 

FS 21-51 

FS 22- 51 

FS 26-51 

FS 27-51 

FS 28-51 

FS 29-51 

FS J0-51 

FS Jl-51 

FS 32-51 

FS 33-51 

FS 46-51 

FS 47-51 

FS 48-51 

FS 49- 51 

FS 50-51 

FS 51-51 

FS 52-51 

FS 53- 51 

FS 54-51 

FS 56-51 

FS 57-51 

FS 58-51 

FS 59-51 

FS 60-51 

Equivalent 
Laboratory uraniwn Uraniwn v2o5 Ag 

nwnb_e_r ________ D_ri_ll_ core_s_amp _ _ le_d _____ (_pe __ r_c_e_n_t_) ___ (.:...p_er_c_e_n_t_) _ __:.(.:..pe_r_c_e_n_t~)--(;_o_z. per ton) 

5118911 Drill hole SR-1, 52.2 to 55.2 feet . 
Very fine sandstone, dark yellowish­
orange. 

5119Q!/ SR- 1, 117 to 117.5 feet. Mudstone, 
dark reddish-brown. 

5119111 SR-1, 119 .1 to 120.) feet . Siltstone, 
grayish red. 

5119211 SR-1, 143.3 to 143.7 feet . Siltstone , 
grayish red. 

5119)11 SR-1, 174.5 to 175 .7 feet. Siltstone, 
dark reddish- brown. 

5119411 SR-2, 116.) to 116.8 feet . Siltstone, 
dark reddish-brown. 

5119s1/ SR-4, 42 .95 to 4J,JO feet . Very fine 
shaly sandstone. Black, paper-thin 
la~rs of plmt fossils with r.~alachite 
and carootite staim. 

5119~ SR-4, 41 .90 to 4) .40 feet . Very fine 
sandstone including the shaly layer 
sampled in Fs-7- 51. 

5119711 SR-4, 54 .8 to 59.8 feet . Very fine 
sandstone, pale yellowi sh-orange, 
54 .8 to 56 . 4; same with black plant 
rer.~ains, 56 .4 to 57.0; sandstone, 
pale yellowish-orange , 57 to 59 .8. 

5119s1/ SR- 5, 102. 8 to 10) .9 feet. Hudstone, 
grayish gr een . 

5119s1/ SR-5, 82 . 5 to 86 . 5 feet . Mixed 
sandstone and greenish-gray clay 
blebs. 

5184~ SR-7, 124. 9 to 125 .9 feet. Yellowish­
gray sandstone with J percent 
greenish-gray flat clay pebbles. 

51844~ SR- 7, 146.8 to 147.5 feet. Very fine 
sandstone, yello'd sh-gray with 
parting of fossils. 

5184~ SR-10, 67 .35 to 67.8 feet. Very fine 
sand stone, pale yellowish-orange 
with 20 percent hard clay pebbles • 

518463/ SR- 6, 87.7 to 91 .5 feet . Very fine 
sandstone with 50 percent clay 
pebbles . 

518472/ SR-8, 185 . 25 to 186.5 feet. Very fine 
sandstone with 60 percent red, br own 
and purple clay pebbles . 

51745J/ SR-6, 64 to 64 .3 feet . Very fine 
sandstone, grayish- orange , with 
malachite . 

51746lf SR- 6, 64 .3 t o 65 . ) feet . Very fine 
sandstone with traces of copper 
carborate. 

517472/ SR-6, 65 .) to 65 .95 feet . Sandstone 
grayish-orange , with black plant 
remains. 

5174e)/ SR-8 , 92 to 94 feet . Very fine sand­
stone with parting s of micaceous clay. 

5174~ SR- 8, 110 to 11) . 5 feet. Very fine 
sandstone, pale r~ and grayish­
yellow . 

5175ol/ SR-9, 72 .9 to 76 feet. Very fine 
sand stone, yellowish- gray and pale 
red. 

517512/ SR- 10, 50 .9 to 61 feet . Ver y fin e 
sane! stone, yellowi. sh-or ange and 
gray . 

5175~ SR-10, 68 to 70 feet . Very fine 
sandstone with several clay pebbles . 

5286~ SR-12, 195.9 to 197.2 feet. Very f ine 
sandstone with parting of micaceous 
clay. 

5286~ SR-12, 211 .1 to 215 feet. Very fine 
sandstone, lil't!t gray, fractured. 

5286~ SR-12, 224 .4 to 226 . 5 feet. Mudstone 
with internal slickensides . Radio­
activity six ti~es background. 

5213~
1 

SR- 12, 226 . 5 Lo 2) 0 feet . Sand­
stone and cl. ay pebble conglomerate. 

52867~ SR-12 , )16 .08 to 318.5 feet. Very 
fi ne sands t ore , yellowish gray with 
orarge spots . 

661562/ SR-12 , 55.7 to 56.2 feet . 

661572/ SR-12, 99 . 5 to 100 feet. 

6615s2f SR-12, 322 .2 to )2) .2 feet . 

528~ SR-12, 216 to 219.4 feet . Very fine 
sandstone, light gray, fractured. 

5313&§/ SR-1), 114 to 115 .8 feet . Very fine 
sandstone, yellowish-gray, 
saccharoidal. 

531372/ SR-13, 117 to 120 feet . Very fine 
sandstone with greenish-gray clay 
pebb!.es . 

5313s£/ SR-13, 150.1 to 153 feet. Argill­
aceous sandstone; very finely 
cross bedded from 152 . 6 to 153 feet . 

5313~ SR-13, 160 . 5 to 164 .4 feet . Very 
fine sand store, light greenish-gray. 

5J14o2f SR- 13, 165 to 170.4 feet. Very fine 
sard stone, pink and gray, with 50 
percent clay, dark reddish brown and 
dusky yellow gr een. 
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.000 
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.002 

.001 

.052 

.014 

.003 
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,OOJ 

.004 
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. 008 

.002 

.015 

.001 

.001 

.001 

.OOJ 

.002 

• 001 

• 001 
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• 001 

• 001 
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• 001 

.001 

.001 
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0 .003 0.16 
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. 001 . 04 

.001 . 04 

.001 .04 

.049 . 52 

. 014 .56 

<. , 001 .04 

.001 

,004 . lJ 

.002 .04 

.002 .04 

.002 .04 

.an .04 

.008 1.16 

.002 . 15 

.012 . 28 

.001 <. .02 

.001 < .02 

.001 < .02 

.002 < . 02 

.001 <. . 02 

.001 

. 001 

.006 

.001 

.ooo 

.001 

• 02 

• 02 

• 02 

.02 

• 02 

11 Radioactivity by Furman; chenistry by Appling, Stevem, ~lountjoy, llar.lberg, S!dnner. 

?J Radioactivity by Furman; cl.emistry by Boyes, Dufour, l!orr, Skinner. 

)./ Radioact i vity by Funn.:m; c~err.istry by 3oyes, rio rr, Skinner, Wal:lberfl . 

Y Radioactivity by i"urman; c~emis try by Horr, Hiskowiec, Skinner. 

2/ X-ray by A. D. i/eeks. 

§I Radioactivity by Fu.."ll'.an; chemistry by Boyes , Horr, Skinner. 

0 , 56 

Trace . 

.56 

Trace. 

Trace. 

Trace . 

Trace. 

1.06 

1.03 

7 .62 

0 . 52 

.22 

Trace. 

Trace . 

None . 

None • 

Trace • 

Trace. 

None . 

None. 

None • 

Trace • 

.42 

.46 

Trace • 

. 76 

Cu 
(percert.) 

0 .06 

.OJ 

.04 

.OJ 

.04 

1.08 

. 1) 

. 44 

.06 

None . 

None . 

~one . 

None . 

,OJ 

.OJ 

. 29 

None . 

None • 

.01 

None • 

None . 

None • 

.12 

None • 

Mineral identification 

Kudstone contains hydromica 
(illite) and montmor illonite . 

The siltstone cent · ns hydromica 
(illite), montmorillonite, and a 
little kaolinite . 

The mudstone contains hydromica 
(illite), montmorillonite , and a 
litUe kaolinite. 

GPO 8306-H 
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Samples of fossiliferous sandstone and shaly material coated with c. 

carnotite have in recent years ~een co~ected by several geologists from 

the dump of the Doyle shafto Dluring the 1951 exploration program, the 

ma;a;-l~Y 'WB.B repaired and the wo kings were carefully explored to find the 

source of the radioactive materoalo As indicated on figure 99 the only 

radioactive 1naterial in place i a lens of shaly material about a foot 

"rorkingso The air near the we 1 ly radioactive lens contains sufficient 

radon to cause high readings on a Geiger-MUeller rate metero A channel 

across this lensp sample FS 25- 1 assayed 0,012 percent eU9 o012 percent ·U, 

Oo~7 percent v2o5 ~ Oo60 percent Cuv a~d 7o40 OZo Ag per tono Drill holes 

SR-8 and SR=9~ placed 150 feet way 9 down=dip and down~ plunge, show that 

the lens is ·very small and is n t closely ·accompanied by other radio_active 
' ' 

lenseso The. most important res t of the mine mapping was the clear 

representation of the small-sea e lentimJlari ty of the favorable bedso 
.,_ 

The data obtained from the closely spaced drill hole& around the base 

of Pumpkin Point indicate that 1° f any uranium ore shoo·ts are present beyond 

the base of the hill they are s arse and of small width~ The crossbedded 8 

lenticular habi't of the sandstor e in these deposits prevents any inference 

of ore bodies beyond what is in sighto No uraniferous rock of marketable 

grade remains in surface exposur es 0 

Au~unite has been reported by Rolker (1881 9 Po 24~26) to occur at. the 

lost naad Shaft~Y P As quoted by BU!itler9 et alrt· (1920, Po 590) Rolker states: 

~YAs-aaother -matter of interest I found the sea.ms 9 in 
Which the,vegetable remains are covered with autunite,l 
Wich, il quite .frequent around the Gad Shaft~ and the 
tw carbonates of eopper9 unproductive., with pay seams, 
frequentl,.- above and belov them, · . 
1 'This--miner:ili~ possi~ly.~-carnoti ~eo iB " 

-------~-------



No :-.autUl'lite has been found in the district by the wri'tero An old claim 

plat of the Buckeye mine on a seale of 1 inch to 20 feet was kindly 

supplied the writer by Western Gold Hines 9 Ineo 9 in 195lj on this pla:t 
. - -

are show XWGads Shaft Noo 1" and KWGads Shaft No 0 2n o This area on the 
- -

Bueke.ye Lead patented claim (~igo 2) on Buckeye Reef yas closely examined 
;: -. ·-

i:n the aut1ll'Dll. ·_of 1951 but no uranium minerals or abnormal radioactivity 

,_- wre foU1'1do No mention of uranimn minerals was found in existing copies 

of the S;ilver Reef newspaper -(Silver Reef Mine~) for 18S2o 

Mining sin~e 1951 

From April 1952 to the present (May 1953) 9 ·weerterm. Gold Minespln©o 9 

has mined Pumpki:tt Point for uraniumo Two new adi ts have been made near 

·the Noo 5 minej these new adits are :n.o·t shown on figure 8o a._oval of 

roek has been guided by close~y spaeed wagon drill holeso Wherever ore 
- - - - -

has been cut by the yagon dril1 9 the spacing has been made closer for 

surrounding holeso Te~foot spacing of the holes formed the l enses or pods 

of ore 9 and five-foot spacing of holes delineated successfully the pods 

as they were minedo Ore along near'*'vertical fractures · has been followed 

out seV'era.l feet beyond the edges of the ore lenseso The ore mined ha.• 

come from the same strata or nravorable horizonsiJ mined in the earlier 

workings; the ore lenses are discontinuous and selective mining hae 

followed exploration by the wagon drillo The largest ore lens mined was 

about 60 by 60 fee·t 9 arui from less than 1 to about 3 feet in thicknesso 

No ore reserves have been bloeked out ahead of current mine workingso 
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It is important to note that the main or~bearing bed has :now' been 

followed in the Noo 5 mine a few feet northward of the worlt'i:ngs shown in 
-- - .... 

, figure 8 9 and at ·that point is channeled out9 so that ·the vrorkings eut 

a.lluviumo The problem of finding . further ore in that horizon now becomes n,, 

to find the part of the bed not jerodedo 

Location /and o'W'nership 

The Leeds Uranium Mine is an open eu:t immed~f4tely north of the 1rillage 
- ' 

of Leeds and about 1~.200 feet south of the Doyle Shafto The o'Wl'ler is 

Walter Co Eaga:r of Leeds 9 Uta.ho An unsurfaeed road from Uo So Highway 91 

' leads ver.y close to the open cuto 

The Le~s Ura.rrl:mn Mine is in the outcrop of a block of Chinle 

formatio:t1 9 between two northea.st=tre:nding fauJ:t,so The open cut is in 

very fi:ne-,grai:ned yellowish sandstone in 'Which cross bedding is shown by 

the undulations and the pineh...,and""'swell shape of dark colored layers 

containing carbonaceous matter ·and sparse casts of plant fossilso 

No ore is in sight at the Leeds Uranium. Minej however 9 the pit wall~ 

Shotr .a few partings of carbonaceous material and fU
1
J11S of plan·t remains~ 

with faint sta.in,,a of volborthi'te., Ore examined in December 1950 prior to 
~ 

shipment was mostly shalf carbonaceous rock with casts of fossil plants!) 

·sporadically coated by carnotite and volbo.Pthiteo The ore lens was 
""'-.... 



completely removed from this pit and discovery of nearby lenses would 

require phyeieal explorationo 

Previous workings 

The Leeds Uroium Mine (:net to be confused with the abandoned Leeds 

~ftes on White Reef) is a:n open~eut made in 1950o Three small pits 
- - -

1\etrby had previously been made by prospectors for silver o No other 

workings are in the vieinityo 

The ol'Uy production from the Leeds Uranium Mine was one shipment Olr: 
\\. ~ . 

2? Jtme 1951 of 6o26 tons dry lleight (lo5 peree:tlt moisture) to the Vitro 

Chemical Compamy_ buying station a:t Salt lake City<> Tbe shipment assayed 

Oo25 percent u3o8 and 1<>44 pereent 'f2o5 a;t the millo 

1951 governme:n:t explora·tion progra'm 

Recol'll'la.issanee of surrounding outcrops disclosed no a.hmor.mal 

radioactivity o Channel samples were taken at lO=foot intervals completely 

around the open cut 1 analyses of these and other samples are given in 

table 3o 

-. 
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Table }.,=,=Analyses .from Leeds Urani:].:un }f.irt.eL-SiJ:~er Re;ef di;t:t~l·c;· :t~· Was·1;~_!1g;ton County:? Utah 1/o 

Field Laboratory .... . . . . . Equ~ valent uranium Uranium 
number number .Mate:r:i .. al · (~rcent) (percent) 

FS 79=51 55528 

80=51 55529 

81·=51 55530 

82=51 55.531 

83=51 5.5532 

84=51 55533 

85=51 55534. 

86""'51 55535 

87=51 .55536 

88=,51 55537 

89=51 55538 

lo4 ft ... ~ very fine=grained sandstoneJ pale 
yellowis~orangeJ at southeast corner of pito 

3 ... 3 ft. 9 very fine,=graiiied sands'tone,, yellowish­
gray 10 ft" from previous sample.e 

4o2 fto f7 Oo4 clay pebble conglomerate ~ttl 
sandstone., 

3 .,0 ft 6 j pale yello·wlsh=orange sandstone ·wit-h 
0 Q 2 .ft., plant remains e 

4'~~) · ft, ... ~ very fine=graiited sandstone~ wi·th 
partings of carbonaceous mater:i.al«> 

3 ol ft e ,9 very fine=grained sandstone cont,ai:ning 
· Oo2 ft\!) clay pebble conglomerate._ 

2 ... 6 ft () 9 '\rery fine= grained sandstone.~ yellowish­
gray w:i.th carbonageous partings., 

1.8 i"t,. s v~a. :£ine=,grained sands'tone 9 yellowish­
gray with iimonitic staining«> 

1.,6 ft., 9 clay pebble_ conglomerate. 

0.005 

.. 003 

o002 

oOlO 

o022 

.,014 

.,02.3 

.,021 

.,001 

loO ft., 3 very fine=grained sandstoneJ pale yellow~sh-o001 
orange" Immediately belo·w preceeding sample~ 

3$9 ft.J sandstone above clay pebble conglomerate 
bedSJ 75 ft . from pit., 

.,.000 

Y Analyses for radioactivity by Furman~ ehemi.stry bf Meadtrws and Mourr~jo;ro 

OQ005 

.,OO+ 

QOOl 

.,00_3 

o014 

oOll 

o016 

o004 

,001 

~.,001 

<cOOl 



White !!!~ 

White Reef is outlined by ·the McNa~l~p Wo~der~ J~bo9 ~ride of ·the 

Veat 9 a!d ·Barbee claims on figure 2o An old aeeess road extends along 

th~ . northwest base of the reef 9 as f~r as the Cobb mine (Stugard.9 1951) o 

The patented claims covering the entire White Reef were controlled by Mr o 

Alex Colbath until his death in 19529 at Vhieh time it is understood that 

sale to Westen Gold Mines 9 Inca was in progresso 

A reconnaissance for radioac·ti1ri·ty at White Reef 'WRS made dur:ing the 

1951 exploration programo This included exa:mi:ne:tion of most of the workings 

in the.two mines still safe to enter0 the Cobb mine and the Leeds mdneo 

The or.U.y abnormal radioaotivi:ty detected in the mines aracompanied several 

paper=thin films on plant remains in mudstone lenses wlt.hin the Leeds mine~ 

Pa:r:'t;ial analyses of a :f~ew grams or blaek carbonaceous :material s~'aped 

:f'rcam these plant remains are given in ta'ble 4o The analyses Bhow that 'thi~ 

same seamy plant · material cont~ains much of ·t~he s:ilver that is in the roeko 

Tailings dumps from the long4'ba:ndo:ned Leeds amalgamation mill were 

traver~ed and no a'b:aormal radioa.ctfvi·ty was detec·tedo The ta.ilil:lgSJ from 

the abandoned Christy mill f> sampled a year previously ( Stugard 9 1951) 9 

showd a 'UI"anitzm content of Oo 009 pereento 

A few rock ehip~ w.l:th ear:noti te coatings VJere found by removal of 

rotted planks or old -orea.oloa.ding platforms near several or the abandoned 

and caved silver mine shafts in back of White Reefo These rock chips~ 

which had falle:n through eraeks between ·the boards9 eon:tain the o:nly 

secondary uraldum minerals observed on White Reefo Prospects for significant 

uranium discoveries on White Reef are considered poor9 on the basis of m.i:oe 

examiMtion~o 
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Table A_o~=_.-=-'-~n~l_y~es from Wh.i_te Reef 9 Silver Reef_di_s·t!"ict_~L~Wa_s_hi_n_g_t_on Count y 9 Utah o -. 

Equi·vai ent 
Fi eld Lab. 

noe Mat erial 
rirani um _ .urarrl:um Vr;!Js C~ - .- J...g - -
('percent) ' (percen·t. ) (nereerrt ) , (p~rcent ) (oz-~ ·<f ·.~!;g_nl~-..,...- ~ noo 

FS 23~51 5184a1/ Leeds mine e) - Scr apings '0 ~078 
of black film f rom pl ant 
fossils in very f i ne= 
grained sandstone ~ this 
sample cont ained visibl e 
malachite as well ., Only 
several grams of material 
available() 

Jj 
FS 24=51 51849~ Leeds m:i.ne., Scrapings of 

-black film from plant 
fossils in ver7 fine= 
grained sandstonee 

.,043 

Oo092 . OolO 

,072 . o07 

1/ Analyses fo:ro_ ·:radi oactivity by Furman.j ©hem:ist :rcy by Boyes 9 D-u.four 9 Horo:t" o 

-
29~73 96:3.,32 

•I p I 

2al2 55 .. 20 



The Hot Rock Noo 1_ ttranium. prospect (figo 10) consists of abandoned~ 

partly caved mine workings along a cliff face; originally worked for 

... 's·tlver9 t:b.e claim was relocated in 1951 for urani:mno 

Loea:tion and owership 

. . . 

RobisoJ.t9 am Harold HUllts.man9 all of Fil lmore9 ll't aho }lo development work 

has been performed since 195lo The "'~Yalidity of' the claima:nts 11 mineral 

rights on. these properties is currently in di~puteo 

Hot Roek Noo 1 is on top of a steep hill and is relatively inaccessible 

as the :nearest roadway is more than a mile a:way o There is no wa:te:r near ·the 

sit eo 

Geology and strnc't'U!"e 

, The Hot Ro~k Noo 1 prospect is on an erosional remnant of' do1tltl:~,fa:W..·ted 

reef"""forming sandstone of the Chinle . .format:l.ono 

Ore deposits 

The ore minerals 9 earnoti te and vol<borthi te 9 a:nd the host rock a.:rJe 

typically like that found elsewhere in the distrieto The ore minerals 

coa:t ·heddiltg planes~ fraeture surfaces 9 and sand. g:r'ai:ms in s:mall9 le:rrticular 

bo4ies of fine-grained sandstcrneo Tt~~.ble 5 gives analyses of selected high~ 

grade material f'rom the workin~ and ·the main mine dtm:~.po 
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Table 5o==Analyses from Hot. Ro.ck: No.o 1 ·uranium pros.pect ·8· · s11:~~r Reef di'~tri'e~t? 'i/ Washington County " Utaho 

Field 
:O..Oo 

Labo 
noo 

.Equivalent 
lU"anium 

Material aWEtly~·ea, , .. ~ ·· ·· · '(perceritl 

,FS 34=51 51853 Sele~ted high~grad.e grab · 
sample from old mine dumpo 

Oo43 

FS 35=51 5i854 Channel sample across loS= o012 
foot fossiliferous bed in 
abandoned silver p:ros pect, o 

FS 36=51 51855 Chip sample of brown.ish~ o67 
sandstone in -workings~ con=v 
sidered typical in appearance 
of much silver ore from the 
distriet o 

FS 41=51 52860 Channel across -upper Oo7 
foot of radioactive lens 
in silver adito · 

FS 42=51 52861 Channel across -lower Oo8 
foot of radioactive lens 
in silver ·adito 

!/ Analyses by Boyes~ D~four 9. Furman;; and Horr o 

f < 

o45 

o037 

~ 

. U:r.Cf:r~i~)··· .. f ' . . V:2()5 .. ". ..,:ti ' . ~g 
(pe:r"cerrt . ~per,>eent, " · ~\O:Z.Io fton) 

'· o47 2c66 8o10 

e012 o53 14o58 

c60 4.o51 4o30 

~59 2o97 5ol0 

Q023 c67 7o00 

) 

Cu 
(percent ) 

·lo96 

o38 

e32 

lo91 

o61 
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Previous workings 

The abandoned silver mine workings at the Ho·t Rock Noo 1 (figo 10) 

consist of two a.dits and an opel"laocut which is probably above collapsed 

underground workingso The main adit~ which is inclined at 30°p is in good 

eo:ndition except for the partially caved porta.lo The entra.ii.ce to the ma:in 

adit has been almost completely collapsed by· dropped blocks along the cliff 

face 9 where pro'Spectors had undercut the cliffo For that reason the workings 

could easily be 'blocked by further C(()llapse of loose roek 9 and are ·ansafeo 

The second adi·t 9 about 150 feet no~rthwest fiJom the first a.dit 9 is blocked 

a fe·w feet beyond the portalo 

No uranium ore9 an.d probably no snv·er9 has been prod:ueed from Hot Ro®k 

The sandstone tha't contains the ore minerals is h:1ghly lenticralar 9 

crossbedded9 well,_sorted9 and very fine=·grainedo The lo@al d:i.p is about 

35° mil o An east-trending9 s·teeply dipping :normal fa:ul't separates ·the 

prospect from the main hill to 'the morth9 a.:nd ·the Lucky Strike uranium 

prospecto The rocks are badly fractured on both sides of the faulto 

1951 government explora:tion program 

During the drilling program elsewere in the dis'trie·t 9 the Hc:Yt . Rock 

Noo 1 prospect ~s mapped (figo 10) to ascertain the prae·ticab:ili-ty of 

further explorationo 



The small ore bodies uncovered in forme~ sn 1rer proBpec·ting have mostly 

been removed9 and only the tw pods of urani~'bearing rock that were sampled 

(table 5) are in sight at presento The u.ranitml content of the mine dump \\aS 

eo low that no bulk_ samples were taken to de·ter:ndne its average gradeo 

The Lucky Strike claims had 'been previously examined9 sampled9 and 

reported upo:m by Stugard9 (1951) () Later in 19519 ·the Lu©ky Strike claims 

No~o 1 9 2 9 and 3 were re=e:mml:iied for additional expo~ures a..f.forded by . -

recent bulldozingo It was found that ·this work had removed most of the 

had exposed no l1ew radioactive podso Therefore.9 no ad.di·tional samples 

were taken for analysiso Althot1gh it may still be possible ·to hand·=piek 

samples of Ol"e of marketable grade:_) _ no ore bodieS can be expecd;ed be@a:use 

lenticular 'bodies that c;orl't;ain the ore minerala;o 

The Vanderbilt uranium prospect consists of the abandoned Vanderbilt 

, silver property relocated as a u.ranitnn=lode claimo 

The 'tJ'and.erbilt uranium prospect is in ·the E_,l/.2 seco 179 To 41 So 9 -Ro 
- " - ·-

1.3 Wo The prospect is in one of ·the out©rops of sand.st()ne comprising the 

East Reef 9 the ha.lf=biried eastern ·limb of the Virgin antieli:m.eo It is 

accessible by un.surfaced road from Uo So Highway ~1 a't Leedso The si:x: 



claims in the Vanderbilt group were loca:ted by Wal·twe Go Eagar9 Leed,s 9 Utah9 

and Ira Lo Terry9 253 North Seeond West Street9 Provo9 Utaho Wa·ter is 
- -- - -·-- ·-

available at the Yirgin River9 2 miles sout hward ~ unsurfaeed roa.d9 a:t 

small springs about 2 miles northw,ard9 and a t an abandoned twa=compartmerrt 

shart 9 about 1 9 200 feet :northeast of the main Vanderbilt workingso In 
. -- . 

August 1951 thi~ sha.ft 9 which is 88 fee·t deep9 had 22 fee·t of wa:ter i:n the 

Geology and srtruet ure 

The · v~erbil·t mine workings are in eastwrd=dipp:lng l edges of Chi:tile 

bedded9 and consist s of t wo &a.:ndsto:ne members Ol" l~tils of t,he Chi:ole 

the upper a very fine=grained red ~~m~::rt.oneo The o-utcrops of :red ~amston.e 

ha:-"O"e 'been bleached am changed by w~ttheri:ng processes in irregular areas 

-
between the upper and lower sands·tones lies a thin9 irregular layer of" 

clay=pebble conglomerate which has been followed dow.nd.ip by the :m.:ine worjkings 

in plant debris south of the inelin~o 

Several f'ee·t below- the first elay~,pebble conglomerate is a second.9 thicker 

layer of similar composi'tio:no This second co:nglomera:te layer i:a general9 i:s 

entirely v.i thin the pale yellowish=orange sandstoneo Along ·the second, 

conglomeratic layer are :m:udertone pods 1 to 2 feet, thiek9 3 ·to 4 feet long,J a 

clay analysis from one sueh pod is given in table 6 (sample FS 44=5l)o 
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TaB!le _6o_==Analyses from Vanderbilt uranium pr6spe©tg Silver Reef disrtri:£ig Washi.ngton County~- Utah c = 
, -..... ' . I . .. , .. · ·; ..... 

Field 
,.,..no ~· 

Labo 
Equi vi(J;~~t . . ~-'- , 
:ur~'l~· . Uran:;i:u .. rn V205 _ A.g . Cu .·· 

--Mate:r.cial analyzed ~ __ (~!C~nti)(p~,£f;;t:_~t )__{;e~_£2~e·-'f y'rt.orcz~ {pJircen't )~ Re,n1a:r'ks_. no . 

FS 38=51 · 528571/ Selected h1-,gh gradef shaly 0-.J47 
sandstone ~:from backfill at 
So errtrar1ee to Vander~bilt 
mine o 

FS 39=51 5285s1_/ Selected highest g:r.va_.de 
·sandstone from backfill 
at So entrance ·to 
Vanderbilt mineo 

,t.lo: 

() 63 

FS ·'40;;..$1 52859Y Channel across 0 0 7""'roo1j c04. 
· radioa~tiYe pod in ·working 

face9 main roomo ' :· .. 

FS :>43=,51 5286;y Channel a~ross 2o 6'"':foot~ o006 
cl~y pebble conglomerate 
l:lght brown and medium grayo 

. FS·~ A-4=51 661552} Mudstone Jgreerrlsh gra.y-witb 
internal slickensides 9 from 
pod 3 feet long,~~2 ·wide and 
1 thick in main. roomo 

FS103=51 560392/ Channel across 3 o 5 feErt . on o007 
lae·t-·working fa,;;e9 "itiain oroOmo 

Oc5?'· 2o8:3 • 23,.4.6 2(rl/7 

o71 ) o02 . 6.,$8 2o00 

0(1.3_3 o81 136o98 2o39 

o007 Q04 o46 o3l 

o006 Ql5 ~t82 ol9 

1/ .,Analyses ~tr radioac'Ci~'ity by Fu111tan., Miskowiec;;; Wahlberg;;; Huffman;;; Horr9 Skinnero Y X=ray by A~ Do ·weeK:so . ..:_ ·:., -- -- .. -· ~. 
"J/ Analyses for radioactivity ·by Furman ~ chemistry by· Me~do-w·s,>l Mourrtjoy9 

Contains kaolinite 
and hydromica · .. , 
(illite) in about 
equal proportionl?f. 
and a little 
montmo:rillo:rd teo <:> 

~ ;t 

J •",. 
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~able 6. --Analyses from Va:nderbfl t uranipm prQspect~ _ SiJver Reef dlstr:l.ct 9 Washi.ndon Cou:nty9 Utah-=Con~o 

· · · · ··· .. · · · · · · ··Equiv·alerit · · ·· ·· · .. -· ·· · · · · · · · · · · · 
Field La.bo . _ 1Jraniron Ura:ni'tim . V205 . Ag Cu 
fiOo noo ~terial analyzed (percent) (peree~t) (pereent) ( OZo A7 ton) (percent) Remarks 
- w:n ?! ,, -·" 'xr- c-.-~~:c:aec .. ~ -

FS 104~51 .560402/ Channel across 5ol feet a ·t. 
upper end~ maim roomo 

FS 105=51 56041J! Chanmel across l o6 feet in 
~orthwest eerner9 main roomo 

FS 106-51 56042ll Channel across 2o4 feet on 
east si_?.e?J main room 

FS 107=51 56043J/ Channel across 2o3 feet on 
east side9 lowest 'd:rif'to 

FS 108...,51 560M)/ Channel aeross 7o6 feet at 
s. entranoe Vanderbilt mineo 

\ 

0~003 00 003 

o003 o003 

o012 o012 . 

o008 ~007 

o015 o015 

{ 

·~-

Oo07 2o02 Oo25 

o08 o70 <)92 

o07 o40 o70 
''c.~ - ' ' 

o42 lbo04 lo04 
"' 

Q23 lo46 o57 
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Ore deposits 

Cerargyrite coatings and impregnations in thin beds of shaly sandstone 

constituted the silver ore taken. from the Vanderbilt mineo The silver ore 

'WaS probably demarcated by- use of a~says and selection of xsravorabl~looking 

rockn beeause silver,.,chloride in the rock :is of·ten not dis·tinguishable by 

eyeo The main incline al'ld most or the rooms in the mine were "dead=work" 

performed in ord'er to follow 8l1 una:ulatory 9 dark gray shaly and clay pebble 

layer several inches ·chiek in 'Which the ~in silver concentrat.ions oecurredo 

This layer i~ :mapped in ·t he ero~s sectlon (figo :n) ae the upper clay=peb.ble 

eo:r£glomera:teo Very lii.rtle or the ore=bea.rin.g rock is now expo~ed in the 

wrkingso 

Carno·tite a.:nd 'U.llidentified urard:um minerals ha;-ve been. fotmd. in tw 

placaes in the mi:ne' 1) in the uppermost stope9 in a dark colored sandstone 

1ens9 and 2) ill the ro~if or the main room of the Vand.er'bil.t mine, :iu the thin 

s'.haly part of the upper claya>pebble eonglomera:teo The 'a._'t"an:iferous elay-

pebble conglomerate lens contains no 1ris:i'ble silver :minerals but has a lithology 

·this appraisal is borne out by the assay returns on random chip samples 

(table 6)Q Analytical results on samples taken by the Geological Survey in 

1951 are given in table Bo 

In July 19519 the o"Wer9 Mro Eaga.r 9 subm.it;ted a selec·ted high~gra.de 

grab sample from the Va.nderbil t mine to ·the Division of Raw Materials 1 

Grand J1.rn.ction Operations Office9 Uo So Atomic Energy Commission and received 

the following assay repor·t ~ 

u~~ v2o5 ~!~~3 
Sample C~504 lo25 percen.t 3o 50 percent 2() 3 percent 

This is the highest grade uranium sample kmow from the m:illeo 



T~•- aba:ndoaed Vanderbilt silver worki~ _are shown in figure llo 

These ecmsist of several i;Bclued shafts 8l'1d a. verli<eal shaft 10-· f:eet deepo 
• A • - -·-

Tw o~ the hcliBed shafts 'tat eoeeet with a single irregularly milled area 
-

coasti tute the main wrkiJtgSo J. large ~oo.m h these wrkings has been 

exteftded soothvard 4 to 5 feet during emorent uram:mn P-rospecting bT the 

owe~so Several lm.'lldred feet north .or the area ~overed .by figure ll9 more 

- Butler et a1~ (19209 Po 586) gi"J'~EJ the silver pr-od:uotion of t~e 

Vamerbilt mine a$ 240 ton~ of $100 ~eo The only ura:n:b.m prod:uctio1'1 was 

o:tte ~hipmettt by ·the owers i:n 1951 ·t~ Vitr®1 Chem:i©al Compal'fl,Y p -~lt Lake 

City9 Utah9 O~JJ,bout 6 toll~ of oreo The mill assay of this ,shipment if5 

believed to have been Ool3 percent u3ogo Although sold for it.s uranium 

&:ad vamdium eo:rite:at0 the o.:re is said by the operator ·to have been 811worth 

m~e for silver than for uram~ ltll, 

A _geologie-map ..as : m.ird~ by plane table ~;:-iuidade ot the Va:oderoilt 

u:ranum prospect (figo ll)o Careful re~nnaissanee for radioactivity and 

sampli:ag of the Vanderbilt mil'le -(table 6) were carried w:9 and ' repeated 

visits were made to ~ne :new exposure!,_ a;fforded by the shirting , of d~ 

material and some blasting in the· maili :t>OO&l of the mine d-\iring August 19514) 



The 6 ('?) tons of uranium-vanadium ore shipped from the mim.e in the 

autumn of 1951 were chiefly hand~selected mine dump material and contained 

onl7 a small part of newly-mined rocko The dump material sorted for the 

shipment was from the only part of the mine dump showing abnormal radioactivity o 

Oaly a. few pounds of additional uranium. or e is iri sight a:t pres en·t , in openings 

6 and 7 (figo ll)o .Although a quantity of ore comparabl e to that already 

shipped may be produced by owners of the mine9 ·the highly lenticular nature 

of the sandst one and 'the close faul·ting of ·the r ock :make t he prospect for 

si.abl~ dis cov·eries poor o . Further produe·tion 'Will depend upon development 

work9 as outl ined in "Suggest,ions f or prospeetingii section of this reporto 

The abandoned Req11a (oi, Duff:in) mine is on a patented elaim (figo 12) 

i:n s eeso 19 and 20~ To 41 So 9 R" 13 W., 9 and is a ccessible by unpaved road() 

The mine is 3o4 miles from Uo So Highway 91 and 4c/ 75 miles from Leeds 

po:stoffieeo But ler!> et al" (1920!' Po 586) gives the past silver produe·tion 

of the mine as nmal'.fY htmdred or .. thousand t ons or $80 to $100 oreo ft During 

19509 selected copper earbona·te ._:o:re from the Requa dump was sold to a copper 

smel tero This shipment~ with malachite and azurite coatings on most of the 

roek fragments» was found by mill assay to contain $3 or $4 -worth of gold per 

to~9 and 3 or 4 ounces of silver per ton9 as well as 3 or 4 percent copper, 

for Which payment ~s received~~ 

J · Lavon Beatty9 Toquerville9 Utah: personal communicat.iion~ 

There has· -been no uranium ·producti<;>n. · frpDJ. the Requa mine.9 althoUgh - ,. 

several geologists have collected radioactive samples from ·the mine dumpsc 
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No abnormal radioaetivi ty ·was detected in the underground workings or 

.on the dumpsj the tl.l'ld.ergro'U.rld workings are dangerously near eollapseo During 

the 1951 government exploration program9 a reconnaissance for :radioac·tiv·ity 'WS.S 

made of all abandoned silver mines and prospects on East Reef& About 500 feet 

southwest _ of the main Req:na mine~ a ro_?m excavated for silver in the cliff 

face showed am abnormally radioactive ~lens lo 1 feet ·thick and 5 fee·t lon.go 

Most of the radioactive material was presumably removed with the silver ore., 

leaving only a foot-wide -wall segmet\t' of the ler:ts<!t A @hip s~le of the 
I 

mo~t highly radioactive :ma;t er:lal. (FS 37 .... 51) ·was analyzed and found t ,o corrfi~in 

Oo 2.3 perqerrt eUv Oo31 pe:rjeen·t UD lo48 percent V205.9 So4 OZ o Ag per ·ton, am 

1 0 20 percent Cuo The ore mineral was pr:ineipa.lly carno-t;i te~ and the chips 

of dandstone resemble closely much of the roek mined for ut"an.ium on Pumpkin 

'",oittto Hcrwever9 on the 'basis of wa:t can. be s een i n ·the workings a.:nd along 

mine are expectedo 

These five cl a ims on East Reef are a group of properties known to have 

b een originally l oeated f or silver between 1886 and 18990 at whl:.eh time 
' .1 • 

~ilver ore was bei ng ·treated at the Sto:tmont Mil l less ·than half a m:ile awayo 

Loea:tion and o'W!'lership 

The Arizo:mat> Ma.ud 9 Rough Rider Noo 2 9 Nevada9 and Utah .~laims (figo 13) 

wer~ patented in 1925 (Mineral Survey 6849)!7 by Harry k.pi daire9 Gertrude Get-zv 

~aver East Reef s out hwestward aeross secso 19 and 30 to ·the Virgin R±ver~ 

_,. 



An tm.eurfaced road leading from Uo So Highway 91 past the Vande:x•biJ:t 

mine to the groJ:tp of patented claims and on to the Virgin River prO'vides 

Ge(f)logy and structure 

Lithology of the uramu:m-cbeari:ng parts of the Maud and Rough Rider Noo 2 

cla ime is shown in the map and see·tion (.figo 1.3)c:, The Chinle . formation o:f 

late Triassi'c age underlies the area mapped' t he Chi nle here dips 1mifor.m..ly 

'bout 30° to ·the southeast and consis·ts o:f thinly cross bedded siltsto:nes9 

clays v and very fi:n.e=grained sa:nds·tones 9 mo:!tly dark reddish brown in color o 

No:t>theast of the mapped area9 a l en·ticular body of l:tmes·to:ne a:u:to.=bre~~ia 

is ~sed. near the base of t he seetion examinedo A few hun.dred feet soU'theast 

of t he mapped area9 a grada:tio:e.a.l bo111!id.ary separa:tes the Chinle formation f:t>om 

the Navajo sandst onev both forma:t :ions being browi$h=r ed sil·t s t ones a t this 

loealityo 

Near the crest of the ridge oh ·the northwest side v a sandstone bed crops 

out 9 pale y ello'Wish=-orange ·to yellowi~h=g.ray in eolorcP Tpin l enses _or clay · 

pebble conglomerate of olive gray9 green9 and red colors are associated with 

the ~e .. nd;:;t one bedo The sandstone bed w:i'th contained clay pebble conglomera·te 

lenses 9 contained Whatever silver was produced tram the claims 9 and from t he 

sa:ndstone have come all the .samples eoa't,ed by urar:d:mn=va:nadi·mn mineralso 

Ore deposits 

The silver ore :mineral in. this area. i s presumed to have bee:tl ~erargyri·te9 

as elsewhere in the dis·triet 9 and although none was i dentified in the workings : 

or mine dumps 9 98.11 quantities of silver were found in assays of 'tn>an.if er ous 

sampleso 

\..~ -· . 



Ura:nium and va:naditml occur in carnotite and volborthite 9 fottrJ.d as 

weathered eoatin.gs on mine d~p :materialo No U:ra.niutn=va.nadium minerals remain 

in plac~ undergrotmdo The small size of the workings and the absence or-

uratrl:wn=vanadium. minerals exeept on the mine dumps indicate ·that the minerals 

must have occurred in pod~ of quite small dimensionso 

Previous workings 

There is an almost continuous series of open,.,cut workings and inclined 

a:t1d Arizona elaimso lll these ·workings were made for horl'1 :silver ores half 

a ee:ntury agoo Most of the stopes are ·typif.ied by ·those shown :in .figure 1.39 

and are ~!lly about 3 feet higho These st·eeply i:r1clined stopes are difficnilt 

· to traverse and illus·tr~d;e ·the cu:rt..n:bag o:f" the mne·teen·t~h century miners who 

by hand methods removed o:dy the thin 'bed o.f sandstone and clay pebble 

conglomerate ~on:taird:ag ho:rJ'n s:ilve:r 9 possibly loV=gra.de ore at thato In. 

addition to ·the open stopes along the ridge top9 tw adits w·ere cut nort~h­

vrestward from the road to afford a l evel ha:ulageway$ these later adits :never 

produeed any oreo The sandstones cut- in the adit shown in figure 13 do not 

correlate with the sandstone mined on top of the ridgeo 

Production record 

There has been no· ·u't'anium or vanadium production from the Arizona9 Maud9 

Rough Rider Noo 2 9 Nevaqa.9 and Utah cla i:mso The silver produe·tion from the 

Ma'\ld claim is given by Jlutler .e't, ala (1920 9 Po 586) as $33 9 986 worth of $30oOO 
lj 

to $100oa(per ton) oreo i iProduetion from the Rough Riderp Nevada1 a.nd utah 

claims is not recorded ~ ~ was probably smallo It is known that the Noo 3 



drift (figo 13) produe no sil·ver and none -was proo:u.ced from 'the 

1951 govermnent e:xplora:tion program 

Ar·ter @are:fi:ii reco issance for radioa~·tfvi ty of all the mine work= 

ings in ·the area9 a geo logic map of 'the Maud=Rough R:id.er uranium prospect 

(figo 13) was preparedo This map shows the l©lea:tion of ·the three dumps 

from Whieh radioactive were ·take:no The resu.lt;s of these sample 

Nev·ada dis~owery monume 't, o The som'~e of d·u:mp ma:t,;eria1 :is believed to be 

The analyses of a sam.pl from the ~d·amp an.cl f•l"Oin ·the s©ur«:3e 'bed are included 

iB table 7o 

S~RY OF U NIUM RESOURCES IN THE SD:,VER REEF ·DISTRICT 

' ' 
F()ur possible ·type ef ·uran:ium resourees ha:ve bee:n eo:nsid.ered in the 

Silver Beef distrietg ba~doned silver mine workings 9 mine dumps 9 

Abando:aed silver mi es are mostly dry and a©eessible9 and examina·tion 

of 'these has disclosed signi:fican:t radi oactivity o:nly in the Vanderbil·t 

mineo The mine · dumps d :bred from silver mines are not radioae·ti·ve exeept 

. coa"tingso The amalga:malo~mill tail.ings d.umps consist of several. thousa!!d 

tons of rock flour eonta mng 0 0 009 percent U or lesso The ur,a:nium mines 

have and veey 



_Table)7o=~Analyses fro~ Maud2._ Rough Ri der ·No' .. 2 9 and Nevada claims· ~ S-ilver Reef district ~ W~~hington County? Utaho 
. .• • - ~-=t- . - ., • - '- . 

.Field Lab.., 
em.=J ~-- V205 Ag Cu 

; __ . . ... ...... ____ (per ,=) (Urai\i~n) .. (pe}>~" {o.~ o/ (per~, 
·:noo .no«> ~1aterial analyzed · cent percent ~E1nt) ton) cent) 

FS 67='!/J/ 54404 Grab sample of only-uranium~: OQ 47 
be~ring ma'terial from dump-of 
No~ 4 workings 9 Rough Rider 
No o 2 claim.o 

FS 6S=51~ 'ffi4'347 Grab .sample of only u:ra.rtium~~, 
. bearing material-from dump --

FS 69=51W69223 

of' No ~ 4 wo t-k~,Il~s .?.> _Maud cla;mo 

Grab sample of gr ass=,green 
ccystals scraped from sandstone 
f':F-agrnents 9 dump of No Q 1 
workings 8 Rough Ride:ro No., 2 
©laimo 

1/ eU ~ Equivalent uraniumo 

o4-l 

,~----~--------

0 .. 92 Oo93 ) o28 

o59 3 o20 34o00 5r.76 

Remarks 

CaC03 = 0.,26 percent 

Yellow green to oli·ve green 
mineral forndng tiny er.ystalline 
plates is a copper vanadate 
siiidlar to volborlhite" The 
optical properties agree with 
those of volborthite.:,J :;but the 

· X=ray powder does not match the 
standard volborthite patterno 
Qualitativ-e speetrographit~ 
analysis showed major Cu-9 V;; ·s i 9 
minor Ba; and a trace of Al and 
Mgo This is probably-a ne~· 

· m:inera.1 or a different hydr ation 
state of volborthiteo Malachite 
and another secondar.y copper 
mineral are also present in the ­
~~pl~o There is a small amoilnt 
of yE:lllow 'ft:r.'anium mineral in the 
sample9 but not enough f~r · 
~pe~trographie or X=ray analysis ~ 

Y Analyses for radioactivity by Furmarq chemis'try by Bojres 9 Skirm.e:r'9 WahlbergC) 
;J/ Analyses for radioa·ctivit~ by Furman~ - -ehe:m:istry by--Boyea$ Dufour-;# ~Huffman9 Sldnner(> 

b/ Mineral identificatio~ by;J o No Stit~h~ Ef> A., q~_sney9 Mo E0 Thompson .. 

t.; 



Tabl;e 7 G ==AAa~y~-~.~ .. .f.r.<?ffi~~Ma:U,q.9 _R.o~g:tl_-, ·;El~~eJt. No,o_ -~,9 ~nd _Nevada ... 
'-~ elaims s Sil ve_r _ Reef di~·trict 9 Washingtgn Count_z!f Utah==Continued 

etW -~-- V205 Ag _ Cu 
Field Labo _ , . . ... , ... \per= Uran:l:m11: . (.PE.l~:-". {9Zo/ (p,~r"~ 
noo . no o Material analyzed cent) (percent ) cerrt ) ton) cen·c) Remarks 

FS 70=5ll/54348 Channel sample across 20 Oo003 
feet of sou~th end of stope~-
Noo 1 workings 9 Rough Ri der 
Noo 2 elaimo 

FS 74=5])/ 54371 Grab sample of most ura:nif= 
erous material i .. n1 dmn.p-- f'r©m 
Noo 2 ·workings 9 Maud and 
Utah claimso 

o2B 

Oo09 7 ol4 Oo63 - CaC0.3 = 1~9 per~ent~ 

o53 lo17 - ,§/1 

FS 77=51~ 50095 Channel sample acr6ss lo.3 f·t o Q047 
bed of fossiliferous~ 

o050 o74 1Jol6 6o6.3 

mala chi tee, stained sands;tone 
and t~Jlay in abandoned -nrine 
150 feet fro:in -Nevada ~laim 
discovery monume:rrtQ 

FS 78<=o5ly 56096 Grab sample of highest grade ~50 o59 2ol6 16o20 lo29 
uranium=bearing rock in 
abandoned mine dump8 150 fto 
Nt) 350 Wo frQm Nevada claim 
diseover.y mon~amento 

FS109=5J1/56o45 Maud claim9 16o polind ©(Jm"" o006 
posite of 34 grab samples 
taken on a 6=root grid across 
mine dump at Noo 1 . workings 0 

~007 

2/ Analyses for radioa<Ftivity by ~Zf9 ch~mi.stcy by Boyeso 

o09 6ol6 o57 

y Insufficient sample for der~e:rminatiOW.!.4) - - - --
1/ Analyses of ·radioactivity 'by Furman§ ~hemist!"y by Mea.dows 9 Momrtjoyp. Hor~$ Mallory

9 
Ski.nner ,9 Wahlberg o · 

~ 
~ 
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little additional ore is in sighto A ·diamond drilling program ani 

systematic prospecting have failed. to disclose f'arther reserves9 or to ··pem.):t 
.· r 

a. :rea:sona.ble inferenrae of 8.f'I.Y qu..a:nt.i ty of uranium. in the groundo Further 

ore reserves may be discmrered by the wagon drilling now in progress under 

Atomic Energy Commis~ion supervisiono 

Ore deposits 

The uranium minerals accompanying thw~, silver deposits have mostly 

been removed during the silver mining operations between 1875 and 1909o 

Some of t he uranium was discarded with waste rock and some w~s processed 

with other impurities in the silver oreso 

~he same ore minerals 3 carnotite and volborthite ~ are found on 

both sides of the district=wide anticlinal structure2 and the litho-> 

logy of ore·~ ·bearing pods is everywhere very similar 0 •··• All occurrences 

are in the Chinle sandstone9 the Shinarump conglomerate is barreno 

Uranium mineralization has occurr ed locally throughout t he district,9 

both _-along.bedding planes and al ong jointso It is possible that 

addi tion~.1 uranium minerals may be identified by further l aboratory 

study of the ores0 The mined uranium ore shoot s on 'bedding planes hav-t ·· 

been consistently unpredict able in shape because of the nature of the 

t errestrial facies involved (figo 9)o former extensions of the upper 

ore shoots westward beyond the base of Pumpkin Point have been channeled 

out by l ater stream erosiono No uranium mineral concentration of map= 

pable size is now exposed in t he Silver Reef districto The largest ore 

body mined to date was approximatel y 60 feet square and 1 to 3 feet 

in thicknesso 
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During 1953» wagon drilling by Western Gold Mines 21 Inca on a 10= 

foot grid preceded mining on Pumpkin Point o The deepest wagon drill 

hole was about 70 feet 3 and the average depth about 35 feeto A Geiger= 

Mueller rate meter was lowered into holes to see what radioactivity 

existed in the holes o In this way the drifts and crosscuts were 

guided so as to remove the thickest parts of discontinuous ore bodies 9 

from 9 to about 20 feet below the surfaceo As the ore bodies were re= 

m.oved 9 the wagon dri lling was in places done on a 5=foot grid to reduce 

ndead work 11
o The ore lenses or pods outl ined by drilling were in 

several places extended by nearly vertical joints along which volbor= 

thite had been redistributed o The ore being the nearly vertical joints 

could not be discovered by wagon drilling and had to be followed where 

discovered undergroundo Later mining has followed the same horizon 

producing the 1950 and 1951 ore shi pments 9 this horizon has been found 

to be intermittently mineralized from the older workings on top ·of 

Pumpki n Poi nt t o the base of the hil l where i t i s cut out by boulder= 

alluvium ., The mining by \"Jest ern Gold Mi nes .9 Inc o .·: r emoved the ore 

found by wagon drilling on Pumpkin Point during 1952·=1953 o In May 

1953.9 product ion continued at a declining rate o A partici pating=loan 

by the At onuc Energy Commission stimulated a program begun in that 
'· ·~ 

~ :--~\~-

month; the area being covered by this drilling is westward from the 

present workings toward Big Hill» where thicker strata overlie the 

. nravorable hori zon" 0 

.! :. -
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Previous workings 

Abandoned silver workings 2 extensive and admittedly incompletely 

mapped (BallJ 19209 map) make drilling or mining operations impractica= 

ble over most of White Reef 9 the Tecumseh Hill area on Buckeye Reef 9 

and much of East Reefo Examination for radioactivity of a'bandone<l: 

mine workings throughout the district failed to disclose significant 

radioacitivity9 except for small showings in the Vanderbilt mine on 

East Reef o 

Uranium mines 

The only mines in the district made for uranium and vanadium 

are in the Pumpki n Point area of Buckeye Reef o This. area contains the 

only extensive outcrops of t he Chinle sandstone 11 favorablen beds that 

are not honeycombed by abandoned silver workingso Production during · 

1950=1953 from the adits and small open pits on Pumpkin Point.; has 

almost exhausted the carnotite and volborthite showings on which the 

workings were locatedo Ore reserves cannot reasonably be calculated 

in advance of more development work o 

Mine and tailings dumps 

In addition to the numerous mine dumps t hroughout the districts 

t ailin§s dumps remain at the sites of severaf abandoned amalgamation 

mills which treated the silver ores o The periods of operation of the 

mil s were as follows (Mariger ~ 1951~ P o 87=88)~ 



Mill' 

Leeds ( 5 stamps) o o 

Buckeye (3 stamps) o 

Barbee & Walker 
(5 stamps)o 

Christy (5 stamps) 
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Period of operation 

February 1877=1880 

1877 = June 1879 

March 1878 ~ June 1878 
February 1880=1898 
1902=1908 (intermittently) 

January 1878 = Mar_ch 1889 

s't~r~oirt (10 's t amps) January' ' 1878 = March 1887 

Location 

Quail Creek gully on west 
side of White Ree!o 

South of Leeds~ west of 
U o So Highway 91 ~ 

On east side of White 
Reef a 

Between Buckeye and 
White Reefs J near ruins 
of the town of Silver Reefo 

Tl'J~ - j.aili~gs .from :,, -L Stormont mill _ washed down th~ Virgin :ai ver; the _ .c 
..:)_ l" • ~ ::::., -c:~:- J 1 ·· :-:. -r_, :_..;J 

three sizable t ailings dumps r emaining today are the ~-LeeCts 2 .. t he ,; Barbee & 

i ' . -"- - . - \ 
Walker ;, 1 and the Christ y d~pp ~ ·. >' · . 

l • ' ~ ·- ) 

•' 

'- J. I • : 

Reconnaissance f or radioactivity of. .. every sizabl~ tailings _ dump and 
_ . ~ . , . "- . • · ., -:. ~v 4 1 ~ i '.) 

- ;. ,:· - l -- '1 

mine dump in the area disclosed no abnormal radioactivity other ;tha~~-

that shown by the .few specimens containing u.rani~. minerals (t~bles 5 

and 6) o One mine dump and one taili~gs dump were bulk , samp.}e~ " ~o·:..r1 e 

~etermine average grade ~ with these results~ 

Maud mine dump (table ?) o o 

Christy Mill tailings dump o 
(St ugard:. 1951 ) 

J' 

Oa007 percent U 

o Oo009 percent U 

1.' -
- .._,..;;:: l 

The uranium content of the Chris~y Mill dump is reg~rded as - ~~out 

the maximum grade expectable from mine or tailings dumps -in the - 4i~trict » 

and the grade is being constantly diminished by natural ~~achingo 

.( ·~ 



Three possible modes of origin have been considered for the 

uranium ores at Silver Reef~ 

1) detrital (syngenetic) 

2) volcanic debris (syngenetic) 
.... 

3) hydrothermal (epigenetic) 

Minerals containing uranium and vanadium' occur along certain 

fractures and faults and coat fossil casts found along bedding planes 

of some fine=grained sandstones and shaleso The uranium=vanadium and 

silve~ deposits are so similar in mode of occurrence that much that 

has been previously written about t he origin of the silver deposits 

should be considered in regard to uranium and vanadiumo 

Butle~ et alo9 (19203 PPo 155 2 593) summarized the earlier theories 

of origin for the Silver Reef deposits o Butler cites the hypothesis of 

. NewberryD that the silyer9 copper 9 uranium.\l vanadium2 and selenium 

minerals were deposited with t he sandstone from water and precipitated 

by the reducing action of decaying plant debriso Support for this 

hypothesis wan¢ when the silver ores were fo_u.nQ..:_.to decrease il"l depth 9 

and to be discontinuous on the same stratigraphic horizons o In contrast 

to Newberry us hypothesis 9 a hydrothermal origin of the metallic minerals 

was proposed by Rolker9 Maynard 9 Rothwell 9 and Cozin.\l although no 

intrusive igneous rock was identified as a sourceG 

Ball (1920.\l P o 4~) proposed that the Triassic Chinle !'ormation 

was folded and faulted in mid=Tertiary time 9 and that circulating waters 

deposited chalcocite and probably argentite in middle or late Tertiary timeo 

,: 
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··l'he mineral bearing waters:; Ball believed 9 probably were artesian.)) and 

deposited the metallic minerals while ascending through the nreefsn and 

along fractureso Erosion of the rocks at the surface later altered the 

original ore minerals into cerargyrite5l malachite 2l and azuriteo 

Proctor (1949 3 Po 11) concluded that the metal content of the rocks 
I 

was originally laid down in tuffs in the Chinle formationo These metals 

he be~~eves ·were transported to the Silver Reef area and deposited there 

by Triassic streams which eroded the tuffs o The metals were transported 

either in dissolved fo rm or as detritus 9 or botho The concentration of 

the ' ~metals .. . in tbeir present form then took place by the action of circu= 

lating waters and the precipitating effect of plant remains in the 

sedimentso This hypothesis would suggest the Triassic stream channels 

as a loci of ore mineral deposition9 for that reason the Proctor 

geologic map (1949 3 plo 2) indieates directions of the Triassic stream 

flow (inferred from the truncated foreset beds of sandstone) ·at various 

localities'u 

The writer ( Stugard ~) 1952) proposes a hydrothermal origin in Tertiary 

time for the silver 3 copper 2 uranium,9 vanadium.\) and selenium in the 

Silver Reef districto This is largely based upon a reinterpretation of 

nearby Pine Val ley Mountain as a laccolithic intrusive~ at the time of 

Proctorns work Pine Valley Mountain was considered a series of lava flowso 

Granitic porphyry (rhyodacite) boulders litter the l andscape in the 

Silver Re ~f district o These boulders have been considered to be ·t rans= 

port ed debris from eroded lava flows by some 9 but the writer considers 

the porphyry boulders to be intrusive in origin and let down in place 

by weatheringo The boulders are the same rock type as that in the cliffs 



of Pine Valley Mountain~ several miles to the northwest (figo l)o On the 

basis ·of preliminary thin=section studies the boulders of igneous rock 

from Pine Valley Mountain appear to be rhyodacite porphyryo The porphyritic 

fabric does not show flow structures such as might be expected in lava 

flowso The upper part of the igneous cliffs is lighter colored than 

the lower part~ giving a suggestion of crystal sett ling during magmatic 

differentiationo The si~gle=tier columnar jointing of the rhyodacite 

porphyry is clearl y. di scernibleo A geologic study of Pine Val ley Mountain 

is needed before t he intrusive ori gin of the porphyry can be proved 9 

howevero 

In brief JJ the rhyodacite porphyry mass is probably an erosional 

remnant of a post=Wasatch laccol ith related to the «Pine Valley syn= 

cline11 structure i n t he Wasatch beds (Dobbin JJ 1939 _9 P o 137 and figo 2) 

that underlie the porphyryo A laccolithic habit characteri zes in= 

trusives in nearby areaso The original roof of the intrusive is not 

evident nor has a feeder channel for an intrusi ve been proven ~o 

~ During preparation of this report $ a study has appeared 

supporting the laccolithic origin of Pine Valley Mountaing Cook2 Eo Fo 9 

The Pine Valley l accolith9 Washington County9 Utah JJ talk before the 

Rocky Mount ain SectionJ Geolo Soco America ~ Butte 9 MontanaJJ May 8 9 1953o 

On t he basis of existing evidence .9 however JJ i t is suggested (Stugard 9 

1952) that hydrothermal solutions from the consolidating rhyodacite 

porphyry deposited silver2 uranium9 vanadium9 copper 9 and selenium 

minerals 2 which were subsequently oxidized and locall y redeposited o 
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The process of hydrothermal deposition was probably penecontemporaneous 

with· formation of the Virgin anticlineo Later redistribution of 

volborthite 9 and to a lesser degree of carnotite 9 has taken place along 

late jointso 

The possibility of a hydrothermal origin for the silver and uranium= 

vanadium deposits is supported byg 

1) accounts of chalcociteJ covelliteJ and pyrite in the lower parts 

of the silver mines ~ 2) the occurrence in the . now abandoned mines of 

many areas of whitened sandstone~ which may represent hydrothermally 

bleached rocks reported to have contained silver ore ~ 3) the widespread 9 

but spotty J occurrences of ore minerals at one end of an anticlinal 

structure; 4) the association of minor quantities of selenium (trace to 

226 ppm~ Stugard 9 1951) 9 and gol d with the silver deposits (cfo Requa 

mine~ this report)~ and 5) the probability that intrusive i gneous rock 

is present at Pine Valley Mountain in To 39 SoD Ro 14 Wo 

No detrital shapes were observed in the silver and uranium=vanadium 

minerals 9 which 9 if originally detrital9 have all been oxidized to their 

present composition and redistriQutedo No clear cut evidence of ore 

localization along stream channelways has been discovered by exploration 

to datee The solubility of uranium compounds is unfavorable for the 

concentration of uranium by Triassic streamso The confinement of metallic 

deposits to the nose of the Vir gin anticline probably indicates a relation= 

ship of the deposits to structure which is more than fortuitous~ if 9 as 

seems reasonably certain9 the deposits are younger than some of the de= 

format ion of the rocks 9 the possibility of ore deposition being simul= 

t aneous with deposition of the sandstones can be ruled outo 
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::~:.The possibility of a volcanic origin of the deposits seems remote 

t6 the present writer9 because o.f absence of clear evidenee of volcani~ 

activity when the sandstones were laid downo No shards have been found 
I 

by the .. writer in the Chinle formation clays (table 6) to suggest Triassic 

volcanismo The bentonitic clay identified by Proctor is stratigraphically 

and topographically below the sandstones in which the metallic ores have 

been found; volcanic ,activity at that level must have antedated the ores 

by a considerabl e length of t ime o Recent basaltic lavas cap the mesas 

east of t he Hurri cane faul t and make up part of t he present t opography 

along East Reef ~ these basalt s a r e not ac-companied by ore deposits of 

; -- any kind o 

CONCLUSIONS 

Geologic conditions i n the Silver Reef district are such that 

uranium ore can be produced only by t he s elective mining of small 

lenses of ore=bearing sandstones and shales o The or e has been found to 

date onl y at shallow depths analogous to ~he s ilver deposits ~ which were 

note9. t o de-crease in richness with deptho The occurrence of uranium. 

mineral s on fracture surfaces at some distance from the .main ore=bear= 

i.rig pods is expectable in view of the mobility of uranium compounds .9 

no such redistribution wa~ shown by the silver minerals during miningo 

The l i t hol ogy of the reef=forming Chinle sandstones is so variable 

t hat an individual bed can rarely be traced for a quarter of a mileo 

Therefore ~ favorable ground for prospecting can only be projected for 

short distances from any ore bodies discovered in futureo Detailed 

exploration is needed in advance of mining operations to reduce the 

tonnage of waste rock removed o 
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Known ore deposits on Pumpkin Point may be shown to _extend west= 

__ ward under Big Hill by further exploration in that a·reao This is the 

most favorable area for exploration in the Silver Reef districto Dis= 

covery of uranium ore bodies in th~ exposed rock on Tecumseh Hill~ White 

Reef~ · or East Reef is unlikelyo While concealed deposits may exist in 

buried segments of the reefs, there i s no feasible method of subsurface pro-­

spectirlg to locate such deposits beneath hundreds of feet of colluviumo 

~ Known pods of uranium ore in the Vanderbilt mine and Leeds Uranium 

Mine may also be duplicat ed by det ail ed exploration or development 9 

and resulting discoveries in t hose areaso The area of possible ore de= 

posits in t hese areas is somewhat more limit ed t han t he Pumpkin Point= 

Big Hill area .9 because of the closer spacing of high=angle faultso 

The drill cor es indicate t hat there is little chance of SUGcessful 

exploration below the sandst-ones J t hat is 9 in siltstones or mudstone 

.;beds of the Chinle formation o The core drilling -in 1951 disclosed the 

lithology around Pumpkin P oint sufficiently so as to provide a permci~ 
,. 

ment record of the strata and to show t he difficulty of lithologic 

correlation over even short distanceso The difficulties encountered in 

sinking diamond drill holes through boulder alluvium do not encourage 

furt her diamond drillingo Difficulty in obtaining permission to use 

ditch water for drilling operations durin.g the long irrigation season 

also discourages further use of diamond drilling in the districto 

Diamond drilling is valuable to prospect for favorable lithology around 

uranium deposits in the district )~ as was done in 195_~ 9 and may disclose 

ore deposits.9 although t his type of drilling is not suitable to block 

·+'' 
out ore bodies of the very -small size encount ered at Silver Reefo 
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The only -development work on uranium ore bodies undertaken to 

date at Silver Reef by ~vestern Gold Mines jl Inco ?-ndicates that 

wagon drilling is a suitable means of developing ore bodies after 

their discovery by other methods o Because the ·uranium deposits at .· r 

Silver Reef are so shallow a·s to be above the _water tab=!-e SJ wagon drill=, 

ing can be used on any uranium ore body in the districto This drilling 

method does not need water 9 which is a big advantage where the ditch 

water is always in short supplyo The low cost per foot of wagon drill= 

1 ·ing is suitable for a close grid of drill holes t o outline the small 

ore bodies 9 provided the hole i s in outcropo Wagon drilling methods 

are being rapidly improved at this time (Huleatt;; 1952) o 

Legging of radioactivity of drill holes is equally applicable to 

diamond drill holes·or t o wagon drill holes ~ and locates the ore=bear= 

ing stratum exactlyo Small Gei ger=Mueller equipment can easily be 

used on shallow holeso 

SUGGESTIONS FOR PROSPECTING 

Outside the Silver Reef district» it is recommended that uranium 

prospecting be privately carried on by interested persons in~he Chinle 

formation east of the Hurricane fault and in the Cenozoic formations 

in contact with the Pine Valley Mount ain intrusive S! until cheaper sub= 

surface prospecting methods make it possible to explore below the 

r flats within the Silver Reef districto A Gei ger=Mueller or scintilla<= -

tion counter should also be carried along the less accessible parts· . 

. ~- of the Shinarump conglomerate outcrop which have not been. compl~tely 

prospectedo 
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Within the Silveri Reef district~ wagon drilling on a 20=foot 

grid 9 or closer spacing2 may result in the discovery of small pods of 

ore around the known 1eposits at the Leeds uranium mine, the Vanderbilt 

mine 9 and westward from Pumpkin Pointo Wherever ore is discoveredJ a 

5=foot grid should be drilled 9 as the present operators are doingo 
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Part II 

RF£0MMENDATIONS 

The Silver Reef district may in the future produce an additional 

quantity of uranium roughly equal to that already producedo This uranium 

would probably come from Small lots of hand-sorted ore pr0duced by excessive 

labore The possibility of the district supporting sustained ·uranium mining 

operations is exceedingly remot.e a~thoug~ hand specimens of marketable grade 

may be subnrl:tted from time to timeo It is 9 therefore 9 recommended that no 
. " 

further government exploration 'be done in the Sil'\ter Reef district~ unless· the 

development work beipg done _with the Atom~e En~rgy Commission loan should 
" , 

disclose some ore bodies of nearly commer~ial sizeo This reconnnenda.tion is 

doubly true of reopening abandoned silver mi:nes 9 no·t o:n.ly because the-prospect 

of ore discovery is remote but beraause of the almost certain presence of un=.> . 

mapped9 abandoned workingso 

The only conditions 'ttnder which further government participation or 

government loans for further "WOrk in 'the Silver Reef dis·trict ought to 'be 

considered are g 

1) Private discovery of ne..arly connner©:ial sized ore bodies 9 2) exposure 

of hitherto coneealed9 dropped 'blocks of the reef=making sandstone by the 

efforts of commercial companies9 3) future development of a relatively 

inexpensive method for prospecting sandstone for concealed uranium deposits 

under alluvial cover of 500 feet or :moreo 

In connection vd th 2) J? it should be noted that faul·ting is only one 

possible cause for the disappearance of the reefs toyard the southo Both 

East Reef and White Reef can be traced several miles southward9 at 'Whieh 
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locations the reefs are only 5 to 10 feet th:lcko Thus 9 the disappearanrie 

of the reefs is probably caused by elimination of reef-making sediments 

aeross an abrupt facies ehangeo 

Any new uranium discoveries at Silver Reef should be examined whenever 

a government geologist is availabl eo Private development work in the 

district should be followed and geological study made of newly disclosed 

ore oceurrenceso 

The best chance of further ura.:n:.hnn prod:nction l:ies in devel opmerrt, w~rk 

around the areas already mined for urani·um on Pv.mpkin Pointo The dev-elopment 

work . required to search for possibl e extensions of the mined=out ore shoots 

is of such a smal l scale tha t a:ay int~erested privat e concern could reasonably 

be expeeted to carry out the developmento Earl y in 195.39 this development 

work was apparently being eomple·ted by 'Jks·tern Gold Mines 9 Inca P and the 

availa:ble uranittm and vanadium mostly ·t a.ke:rl outo 
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